
TITLE OF INVENTION 

Magnetically Propelled Capsule Endoscopy 

CROSS-REFERENCE TO RELATED APPLICATIONS 
Not Applicable 

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT 
Not Applicable 

REFERENCE TO SEQUENCE LISTING, A TABLE, OR A COMPUTER PROGRAM 
LISTING COMPACT DISC APPENDIX 

Not Applicable 

BACKGROUND OF THE INVENTION 

This patent application may be applied to the field of medical imaging, tissue biopsy, 
tissue excision, bi opsy/exc i s i o n other medical procedures, non medical system imaging 
and other non medical tasks, ( i. e . n o n me d ical)? 



The digestive tract may be examined by the upper gastrointestinal endoscope, the lower 
gastrointestinal endoscope and the capsule endoscope. The upper gastrointestinal endoscope 
and the lower gastrointestinal endoscope require an anesthetic and are limited by the inability to 
examine the small intestine. The capsule endoscope does not practically permit real time imaging 



limited range of viewing and access vlewing/accosc angles. 

BRIEF SUMMARY OF THE INVENTION 

Magnetically propelled capsule endoscopy provides for the medical examination and 
treatment of the gastrointestinal tract, reproductive tract, trachea, lungs, traeteea/lymjSr vascular 
system or any accessible body cavity. The capsule will be steered throughout the system by an 
external magnetic field. This instrument will provide for various real time imaging modalities, for 
physical property measurements and for tissue biopsy and tissue excision. feeesvfexeisierfc-This 
instrument allows any appropriate medical or non medical system (i.e. #orc i^edieal) to undergo 




and precludes tissue biopsy and tissue excision. 




? All three methods provide a 



the appropriate procedure, asatysts? 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

The following figures are a particular embodiment for illustrating the concept of the 
invention. 

FIG. 1 illustrates a block diagram of the entire system 

FIG. 2 illustrates a magnetic field generating system for moving the capsules 

DETAILED DESCRIPTION OF THE INVENTION 

This instrument may be used for the purpose of performing a medical examination of the 
digestive tract, reproductive tract, trachea, lungs, trach ca / iung^ vascular system or any 
accessible body cavity. A block diagram of the entire system as explained in the following 
paragraphs is shown in FIG. 1. Other non medical systems may be effectively analyzed by the 
instrument A capsule will be inserted into the appropriate location. Contained within the capsule 
may be the following basic components: 

(#1 possibility) - magnets or magnetizable materials for movement and direction control; 
magnetic sensors; light sources; imaging lenses; transmitter and receiver for 
communication; magnetic pickup for power generation; gy r o scopo/acc c lcr om otOF 
gyroscope and accelerometer for location information; mechanical equipment for tissue 
biopsy and tissue excision &ep sy / e xci s i oft or other procedures; power source; 
electronics; 

(#2 possibility) - magnets or magnetizable materials for movement and direction control; 
magnetic sensors; light sources, imaging lenses, cameras , power lines, communication 
lines, injection hoses, suction hoses and other feesfeeses lines and hoses extending m& 
the^baol^el from the capsule and connecting to the external control instrument; devieer 
§yfeseepefeeeete*©mete£ gyroscope and accelerometer for location information; 
mechanical equipment for tissue biopsy and tissue excision teiepsyfe^e+siea or other 
procedures; power source; electronics. 



The choice of no physical connection (#1 possibility) or physical connection (#2 possibility), 
capsule size and capabilities will vary depending on the design and application. For medical 
applications this refers to the part of the body being examined by the medical practitioner and to 
the actual procedure performed. For non medical procedures this refers to the actual task 
performed, de sigfi/app lica fo t^ Many other components as described below may be designed into 
these two basic configurations. 

The magnets or magnetizable material contained within the capsule will be bathed in an 
external magnetic field. The external magnetic field is created by any number of field generating 
structures with the arbitrary positioning of each structure. The number and configuration of the 
structures will depend on the design parameters. For explanation purposes as shown in FIG. 2, 
one structure will be appropriately ce ntral ly located on each face of an imaginary cube. Current 
will run through each of the six structures which essentially allows oppositely positioned pairs of 
structures to control each spatial dimension. The configuration of the instrument will be such that 
the patients body pa sses through diag o nall y opp os it e eciges-of is positioned appropriately within 
the imaginary cube. The capsule will be moved by appropriately changing the current distribution 
within each structure and consequently the magnetic field. As necessary, the actual structures 
and/or patient will be moved in conjunction with the changing current to allow the capsule to be 
moved throughout the body. This will also minimize the volume and strength of the magnetic field 
required to examine the patient. When there is no physical connection, power may be transferred 
to the capsule to recharge the power source through the use of the field generating structures. By 
holding the capsule stationary with some of the structures, the other structures may be used to 
rotate the external magnetic field to operate a small generator within the capsule to recharge the 
power source. The fundamental motion of the generator may be rotary, curvilinear or linear. The 
medical practitioner, using visual feedback, will guide the capsule throughout the body part under 
examination. The magnetic field strength will be adjusted appropriately for direction change, 
curvilinear movement or special positioning for tissue biospsy and tissue excision &eps^Me*e*siefc 
or other procedures. The programming of a predetermined movement pattern may be viable if an 
appropriate medical or non medical object fee.^son m edi cal) is being analyzed by the instrument. 



The capsule will be able to measure the temperature, pH, substance concentration, 
pressure, strain, force, magnetic field, electric field and other physical quantities. The capsule will 
have the ability to detect and produce sound waves, to detect and produce electromagnetic 
waves (i.e. visible, infrared), to detect and produce etem eo tefy/mieteaf elementary and nuclear 
particles and to examine by other modalities. The §y*^ssepe/see@tefeme4ef gyroscope and 
accelerometer will provide the ability to map in real time the positional progress of the capsule. A 
positional map will be created in real time of the entire procedure, areas of interest may be 
marked, and visual images or other data will be generated corresponding to each positional 
location of the capsule. The data may be analyzed in real time to produce a virtual three 
dimensional image of the completed portion of the exam. This will allow the doctor to quickly 
review the entire exam before removing the capsule. All of this data may be appropriately stored 
for future reference. 



